ABSTRACT
Introduction
Methicillin-resistant Staphylococcus aureus (MRSA) is a growing problem in shared facilities such as hospitals, healthcare facilities, and nursing homes. Studies indicate that the incidence of MRSA in the past few years has extensively increased worldwide. Globally, 2 billion people are estimated to carry some form of S. aureus; of these, up to 53 million (2.7% of carriers) are thought to carry MRSA.
Infections caused by drug-resistant pathogens are one of the biggest health problems the world faces today. Bacteria and other pathogens have always evolved to resist the new drugs that modern medicine uses to combat them. But in recent years the rise in drug resistance has been a particular worry, especially the emergence of antibiotic-resistant superbugs. Unless action is taken to address this huge global issue, our conservative estimate is that it will cost the world an additional 10 million lives a year by 2050, more than the number of people currently dying from cancer annually. It will also have an increasing cost of 100 trillion USD, more than one and a half times the annual world GDP today, or roughly the equivalent of losing the UK economy from global output every year [2] . The Centers for Disease Control and Prevention (CDC) estimated that about 1.7 million nosocomial infections occurred in the United States in 2002, with 99,000 associated deaths [3, 4] . The estimated incidence is 4.5 nosocomial infections per 100 admissions, with direct costs (at 2004 prices) ranging from $10,500 per case (for bloodstream, urinary tract, or respiratory infections in immunocompetent patients) to $111,000 per case for antibioticresistant infections in the blood in patients with transplants. With these numbers, conservative estimates of the total direct costs of nosocomial infections are above $17 billion, in U.S alone and about $75 billion worldwide.
MRSA multi-drug resistant bacterial pathogens are causing serious community and hospital-acquired infections much as skin and soft tissue infections, bone, joint and implant infections, ventilatorassociated pneumonia, and sepsis. MRSA can be transmitted from person to person via skin or the sharing of contaminated objects [5] .
The current treatment approach is to modify and do some minor tweaks of existing antibiotics which already have infectious agents that have developed resistance. There is a need for new antibacterial molecules that can treat infections caused by MRSA [6] .
Case Presentation
A male patient in his early 40's diagnosed with a CA-MRSA (community associated methicillin-resistant Staphylococcus aureus) finger infection. The patient was treated by applying Metadichol 5mg dose twice a day topically on the infected area for a week. He reported that the pain eased after two days and had a complete clearance of infection seen after a week (Figure 1) . He continued to use it topically on the wound for an additional two weeks, and the wound cleared up completely.
Discussion
Approximately 2.5 billion people in the world are continuously colonized with Staphylococcus aureus, and the rest are hosts for intermittent colonization [7] . S. aureus typically resides in the nose but is also found on the skin and in the gastrointestinal tract. Although its presence in humans does not lead to disease, the risk is higher in those who are carriers of S.aureus. Skin and soft-tissue infections are the in this population and can lead to more severe diseases like sepsis [8] . Also, S. aureus can cause pneumonia, osteomyelitis, infectious arthritis, abscesses in many organ tissues and infections of surgical wounds or prosthetic materials. A key feature of S. aureus disease is its recurrence, which occurs for 8-33% of the cases [9] . Prior infection disease does not protect against subsequent S. aureus infection. People with an elevated risk for staphylococcal infection are low-birthweight infants, children, the elderly and patients with indwelling catheters, endotracheal intubation, medical implantation of foreign bodies, trauma, surgical procedures, hemodialysis, diabetes or immunosuppressive or cancer therapy.
Vitamin D plays a significant role in mediating immune function via pathways, by production of release of antimicrobial peptides in the skin. MRSA-infected patients had significantly lower serum vitamin D levels than non-MRSA infected patients [10] . The study showed that people with 25, Hydroxy vitamin D levels above 30 ng/ml were 50% less likely to be S. aureus carriers. They suggest that vitamin D can up-regulate the antibacterial immune response and thereby prevent S. aureus colonization and carriage, and to develop other diseases. Their findings suggest that vitamin D supplementation may reduce the incidence of methicillin sensitive and methicillin resistant staphylococcal aureus infections.
The host immune system has developed many mechanisms to neutralize and remove pathogenic bacteria. In turn, bacteria have evolved mechanisms to alter and evade the host immune response [11] . Slowing the innate immune defenses by down-regulating the VDR is a likely mechanism used in the host defense against pathogens [12] [13] [14] . For example, Mycobacterium tuberculosis, Mycobacterium Leprae, and Aspergillus Fumigate are found to down-regulate VDR activity. This down regulation allows intracellular bacteria to persist in the cytoplasm of nucleated cells and increases susceptibility to other diseases [15] .
Bacteria can also exploit endogenous signaling cascades to initiate airway inflammation. Staphylococci recognize TNF-a receptor 1 (TNFR1) and activate TNF signaling in airway cells leading to IL-8 induction. Staphylococcal protein, a signaling through TNFR1, plays a central role in the pathogenesis of S. aureus pneumonia [16] .
The likely mechanism of how Metadichol works is in its action through the vitamin D receptor. We have shown that Metadichol binds to the VDR and acts as an inverse but more likely as a protean agonist [17] . It could competitively displace the bacteria and restore normal VDR transcription activity of producing antimicrobial peptides against the pathogens [18] . This action of Metadichol enhances innate immunity responses in patients and allows them to overcome the infection. Also, Metadichol is a TNFalpha inhibitor, and it prevents the pathogenesis of S. Aureus as described above (1).
The treatment of infections with antibiotics has become increasingly difficult owing to the widespread occurrence of strains that are resistant to multiple antibiotics, MRSA strains that have also become resistant to vancomycin, the last drug to which the organism had been uniformly sensitive, raises the stakes in overcoming this disease. Metadichol ® by activating the VDR and enhancing innate immune response also reduces inflammation by modulating TNF. Thus, it serves as a key that fits many locks. Metadichol fulfills the need that many disease states require action through multiple pathways to be efficacious. Metadichol is a product made from agricultural waste and is a renewable resource. It has the potential to serve as an anti-bacterial molecule with a broad spectrum of activity, particularly given that its constituents (long-chain lipid alcohols) are present in foods commonly consumed on a daily basis and that it has demonstrated no toxicity at doses of up to 5000 mg/kg [19] [20] [21] .
Conclusion
A key feature of MRSA disease is in its recurrence. Prior exposure to disease does not elicit protection against subsequent infection. In our case study, it has been four years since the patient's MRSA recovery, and he has not had a recurrence.
Therefore, Metadichol could be a novel OTC supplement and serves as a cheaper and also as a far more efficient [22, 23] substitute to prescription drugs, which have been largely ineffective in infectious diseases and have many side effects that add to health care costs. Given its overall safety it is ready for large scale testing in areas where infectious diseases are rampant.
